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Comparative Study between Slow Shock Wave Lithotripsy and Fast
Shock Wave Lithotripsy in the Management of Renal Stone mummy estimated to be in 4800 BC. 2 Reference to stone formation was made in early Sanskrit written in India in 6 th century BC. 1 The prevalence of the urinary stone disease is estimated 2-3%. 2 Male to female ratio is 3:1. 1 In the management of this problem, past 20 years had witnessed revolutionary changes in this field. Treatment of stone disease moved dramatically from an open operative procedure to endoscopic, minimally invasive methods and non-invasive methods. 5 Among these, noninvasive procedure is the most popular. Treatment of renal stone depends on stone size, shape, composition, position and degree of obstruction, presence of infection, single kidney and abnormal anatomy and functional status of the kidneys.
Over the last two decades the management of urinary stone diseases has radically changed. 4 Open surgery has been almost completely replaced by minimally and noninvasive procedure, mainly extracorporeal shockwave lithotripsy and ureteroscopy. 5 Introduction of extracorporeal shockwave lithotripsy (ESWL) in 1980 has dramatically changed the management of renal and ureteral calculous disease. 6 It has been the preferred method of treatment of renal and ureteral stones for the last 25 years. 3 
Materials and Methods
This prospective comparative study was carried out in the department of Urology, National Institute of Kidney Diseases & Urology, Sher-e-Bangla Nagar, Dhaka, Bangladesh during the period July 2006 to June 2007. Patients presenting with loin pain with or without hematuria due to renal stone attending the Urology outpatient department of National Institute of Kidney Diseases & Urology and fulfilling patient's selection criteria mentioned below were included in the study.
Then they were numbered chronologically and divided into three groups according to time of arrival in the hospital. They were selected for 60, 90, and 120 shocks per minute respectively.
Patients having stone size <2 cm, well excreting kidney without any congenital anomalies of the genitourinary tract and inferior calyceal stone with wide infundibulopelvic angle (>45 0 ) were included in the study.
Patients with acute urinary tract infection, uncorrected bleeding disorders, uncorrected obstruction distal to the stone, pregnancy, orthopedic or spinal deformities, renal ectopy, or renal malformations (including horseshoe and pelvic kidneys) and body weight greater than 300 lb were excluded.
Results
Total 90 patients were selected for this study. Patients were divided into 3 groups --Group A, Group B and Group C. Each group had 30 patients. Table I shows distribution of patients according to age. Maximum patients of Group A were farmers (7), followed by service holders (6), housewives (6), businessmen (5), retired personnel (4) and others (2) . Maximum patients of Group B were housewives (12), followed by businessmen (8), farmers (5), service holders (4) and others (1) . Maximum patients of Group C were farmers (7), followed by service holders (6), housewives (6), businessmen (5), retired personnel (4) and others (2) . Difference was observed statistically in term of occupations of both groups (p<0.05). Different numbers of shock waves were given for stone pulverization as consistency of the stones was different. Some stones were soft and some were hard and very hard. Eleven (36.7%) patients in Group A received highest number of shock waves (500-1500). Highest number of shock waves (300-3500) were given in 10 (33%) patients in Group B and 10 (33.3%) patients in Group C. Highly significant difference was observed in term of given shock wave (p<0.001).
Most of the stones were pulverized at energy level 7 in Group A and 6 in both Group B and Group C. No statistical significant difference was observed in terms of energy level among groups (p>0.05).
There was complete clearance of stones in 24 patients in Group A and 13 in both Group B and Group C in first session. In Group A only 3 patients needed second session but in Group B and Group C 12 and 8 patients needed second session respectively. In Group A only one patient needed third session but 3 patients in Group B and 5 patients in Group C needed third session for complete clearance of stones. Mean number of sessions for full clearance of stones of Group A was 1.37 ± 0.85, Group B was 1.8 ± 0.887 and Group C was 2.0 ± 1 . 083. Significant difference was observed in term of number of sessions among groups (p>0.05).
In the operation table, 13 patients of Group A had complaints of pain whereas 12 patients of Group B and 14 patients of Group C had complaints of pain. No statistically significant difference was observed in terms of pain among groups (p>0.05). No significant difference was observed in term of nausea, vomiting, steinstrasse, hematuria and infection among groups.
In first follow-up, complete clearance of stones were seen in 24 patients in Group A and 13 patients both in Group B and Group C. In second follow-up, 3 patients in Group A, 12 in Group B and 8 in Group C showed complete clearance. In third follow-up, 1 patient in Group A, 3 in Group B and 5 in Group C were declared stone-cleared. It was observed that rate of stone clearance was higher in Group A than in Group B and Group C.
Discussion
Mean age of the total population of present study was 41.07 ± 13.33 years, median age was 40 years. All patients of the present study were within 20-80 years of age. These findings correlate well with the findings of Das et al. 7 Mean age of their study population was 46.3 years (range 6-88 years).
Mean age of the present study population differs widely from that of Shenkman et al. 8 They found mean age of their respondents were 66.2 ± 9.9 SD years. These findings also differ from Ather MH et al. 9 They studied on 100 patients whose age range was 15-69 years and median age 35.5 years.
Among the sociodemographic characteristics included in the present study, age and sex are almost identical with some other studies. Similar sex distribution was also found in a study conducted by Das et al. 7 They studied on 1000 patients. Among them 71.9% were male and 28.1% were female. Ather et al also had the similar ratio. 9 Mean stone size of the present study population was 18.30 ± 5.74 mm. Mean stone size found by Ather et al 9 was 9 ± 4 mm and Das et al 7 was 1.07 cm, which do not correlate with this study.
Mean shock wave was applied for Group A was 1808.33 ± 744.76, Group B was 2450 ± 766.77 and Group C was 2391.67 ± 767.56. Post Hoc analysis revealed that group A w a s statistically more significant than other two groups in terms of given lower shock wave. For complete clearance of stones Pace delivered a mean of 1200 shocks (range 100-4000) in each procedure. 6 Ather et al 9 used ESWL for the stone clearance in the lower pole nephrolithiasis. The mean number of sessions per patient was 1.85 ± 0.88. 78% required 1-2 sessions and only 5% needed 4 sessions. Their overall stone clearance rate was 90%. These findings are similar with the present study.
From some other studies, it is also found that steinstrasse, obstruction, loin pain, hemorrhage, cardiac arrhythmias and appreciable cutaneous bruising at entry and exit sites of shock waves are side effects of ESWL. 10 All these studies are consistent with present study in case of outcome in form of stone pulverization and clearance. Both study groups experienced a favorable outcome. However, the outcome of Group A was better than that of Group B and Group C. However, the findings in this study require validation by other studies like this one. The present study is by far the first study conducted in Bangladesh. We recommend that these types of studies should be carried out in other tertiary hospitals.
